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CASE REPORTS
Endovascular repair of a traumatic arteriovenous
fistula involving the iliac bifurcation using an iliac
branch device
André Brito Queiroz, MD, Grace Carvajal Mulatti, MD, Ricardo Aun, PhD, Luisa Assis Valentim, MD,
and Pedro Puech-Leão, PhD, São Paulo, Brazil
Endovascular techniques have shown to be useful in the management of vascular injuries because they transform a
complex and potentially dangerous procedure into a safe one. We present the case of a 39-year-old man with congestive
heart failure and abdominal bruit 11 years after an abdominal gunshot wound. Imaging studies revealed an arteriovenous
fistula involving the left iliac artery bifurcation, and an iliac branch device was used to treat it. Symptoms resolved, and
follow-up imaging showed patency of the graft and closure of the arteriovenous communication. To our knowledge, this
is the first report of a nonaneurysmal disease treated with this device. ( J Vasc Surg 2012;55:1474-6.)
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aAcquired iliac arteriovenous fistulas are usually second-
ary to penetrating trauma. These lesions may not be diag-
nosed on first evaluation, and patients may present with
clinical signs or symptoms many years later. Open surgical
repair usually has prohibitive morbidity and mortality, and
endovascular techniques have emerged as an effective treat-
ment alternative. An endovascular approach can interrupt
the abnormal vascular communication and preserve artery
and vein patency. We report the use of an iliac branch
device to repair a fistula between the internal iliac artery and
the external iliac vein 11 years after an abdominal gunshot
wound.
CASE REPORT
A 39-year-oldmanwith a history of congestive heart failure for
almost 10 years was followed up by clinicians and treated with
focus on primary heart diseases, and he had no control of symp-
toms. He used to be extremely active but currently had difficulty
walking up a flight of stairs. His medical history included an
exploratory laparotomy and splenectomy after an abdominal gun-
shot injury 11 years before.
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1474Physical examination revealed a grade IV/VI systolic ejection
urmur over the cardiac apex, a mild left lower extremity edema,
nd normal upper and lower limb pulses. A marked abdominal
ruit was present over the left lower quadrant. Chest radiography
evealed generalized cardiomegaly, and an electrocardiogram
howed atrial fibrillation.
He was later referred to a vascular specialist and a contrast-
nhanced computed tomography (CT) demonstrated dilated infe-
ior vena cava and left iliac veins with filling in the arterial phase of
he scan, indicating abnormal communication with the arterial
ystem (Figs 1 and 2). An arteriovenous fistula (AVF) between the
eft internal iliac artery (IIA) and the left external iliac vein (EIV)
ery close to the iliac bifurcation was seen. There were also metal
ragments consistent with bullet shrapnel along the left lateral
spects of the AVF (Fig 2). To confirm the location of the AVF, a
uplex scan investigation was performed and revealed the exact site
f the arteriovenous communication, which was 3 mm from the
liac bifurcation.
An endovascular approach was chosen, and our purpose was to
reserve flow to IIA. A Zenith Branch Graft-Iliac Bifurcation
WilliamCook Inc, Brisbane, Australia) was used to reduce the risk
f embolic complications or occlusion of the iliac branches.
According to the surgeon’s preference, endovascular access
as obtained through direct surgical exposure of the left common
emoral and left axillary arteries. This approach has been described
reviously.1 The iliac branch device (IBD; 12 61 58 mm) was
ntroduced over a Lunderquist guidewire through the femoral
ccess until the side branch was just proximal to the IIA origin with
he aid of the gold radiopaquemarkers. The axillary access was used
or angiography to ensure correct positioning. The premounted
ire was exchanged for a 0.035-inch hydrophilic wire (Roadrun-
er; Cook Inc, Bloomington, Ind) that was advanced into the
orta and retrieved with an ENSnare device (Angiotech, Gaines-
ille, Fla) from the axillary access. After deploying the IBD, thereby
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(Flexor, Cook Inc) was advanced through the axillary access into
the proximal opening of the IBD and out of its side branch. The
wire was exchanged for a stiffer one (Amplatz Superstiff Guide-
wire; Boston Scientific, Natick, Mass). Through this access a
Fluency self-expandable covered-stent (12  60 mm; Bard, Inc,
Tempe, Ariz) was deployed in the left IIA. Completion angiogra-
phy demonstrated good sealing and preservation of the great
vessels. In this particular case, the deployment of a proximal aortic
stent graft was not required.
A follow-up contrast-enhanced CT scan before discharge
demonstrated a patent graft and no migration or endoleak (Fig 3).
A follow-up duplex-scan at 4 months after discharge demonstrated
patency of the left iliac arteries and veins and no arteriovenous
communication. Systemic anticoagulation was continued for the
atrial fibrillation. At 6-month follow-up, the patient’s congestive heart
failure symptoms resolved, and he remained in rate-controlled atrial
fibrillation and had no lower extremity edema.
DISCUSSION
The physiopathology of acquired abdominal and pelvic
AVF has been described by several authors.2,3 These lesions
are usually secondary to penetrating trauma,4 even though
aortic and iliac aneurysm ruptures and iatrogenic lesions are
responsible for a considerable number of cases.2,5
Considerable experience in managing traumatic AVF
was acquired in the military conflicts of the 20th century.6,7
Vascular trauma care in World War II and the VietnamWar
led to substantial progress in the management of these
injuries.6,8 This experience has been transposed to civilian
trauma care, and there is a notable trend to use less-invasive
endoluminal techniques.9
Surgical exposure for the treatment of traumatic ab-
dominal or pelvic AVF can be challenging and treacherous,
especially when there is a delayed diagnosis. Elevated ve-
Fig 1. Contrast-enhanced computed tomography (CT) demon-
strates the arteriovenous fistula (AVF) between the internal iliac
artery (IIA) and external iliac vein (EIV), with the same contrast
opacification in local arteries and veins due to the arteriovenous
communication. EIA, External iliac artery; IVC, inferior vena cava.nous pressure and surrounding tissue inflammation make whe local conditions hostile for open surgical repair. Large
ollateral vessels with a complex venous anatomy are fre-
uently involved, incurring risk for substantial blood loss
nd considerable morbidity and mortality.
Other authors have used a wide variety of endovascular
evices for the treatment of iliac AVF: septal occluders, coil
mbolization, thoracic endograft, or covered stents.3,4,10,11
e decided not to use embolization procedures due to the
igh flow and large vessel diameters near the fistula and to
void the risk of pulmonary embolization or pelvic and
ower limb ischemic complications. In our case, the AVF
ig 2. Three-dimensional computed tomography (CT) recon-
truction shows dilated inferior vena cava and left iliac veins with
arly enhancement and metal fragments near the arteriovenous
stula (AVF).
ig 3. Three-dimensional computed tomography (CT) recon-
truction shows the iliac branch device positioned in the left iliac
ifurcation and complete occlusion of the arteriovenous fistula
AVF).as found very close to the iliac bifurcation, and there was
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decided to use a usual covered stent.
The IBD is a two-branch vessel graft consisting of the
common (12-mm diameter, 44- or 61-mm length), the
external (10- or 12-mm diameter, 41- or 58-mm length),
and the stump for the internal iliac side branch (8-mm
diameter). The graft is accompanied by a preloaded guide-
wire that passes through the graft introducer sheath, out-
side the external iliac segment, enters the graft through the
distal opening of the side branch, and exits the graft
through the proximal end of the common iliac segment.
This mechanism facilitates the IIA cannulation from the
contralateral or axillary access by snaring the wire. The gold
radiopaque markers aid the correct positioning of the IBD
and the stent graft deployment through the side branch.
The instructions for use of this device suggest a bilateral
femoral approach. Although there was no contraindication
for this access, the surgeon preferred the axillary cut-down
access because it would be easier to cannulate the IIA
through this approach.
These devices show favorable median and long-term
outcomes in patients with aortoiliac aneurysms12,13; how-
ever, in these patients, tortuous arteries and narrowed IIA
are often seen, especially in large common iliac aneurysms.
Other authors have suggested worse results in these
cases.12,13
With the advances in endograft technology, more ana-
tomically difficult conditions can be repaired using an en-
dovascular approach. Progress in the endovascular treat-
ment of challenging anatomic aortic and iliac aneurysms
with branched endografts offers an additional option for
the treatment of nonaneurysmal diseases. We are not aware
of previous reports of a nonaneurysmal disease managed
using this endovascular device.
Although not designed for iliac injury treatment, the
IBD provides a feasible option to treat these lesions. This
therapeutic approach is valuable when anatomy is unfavor-
able because it preserves patency of the external and inter-
nal iliac vessels with minimal risk of procedure-related
embolic or other ischemic complications. Long-term dura- Sility of this repair is still unknown; however, this isolated
esult encourages the use of this endovascular graft, and we
ope that the endovascular surgery advances provide de-
ices suitable for many other cases.
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